The Anionic Phospholipids in the Plasma Membrane Play an Important Role in Regulating the Biochemical Properties and Biological Functions of RecA Proteins.
Escherichia coli RecA (EcRecA) forms discrete foci that cluster at cell poles during normal growth, which are redistributed along the filamented cell axis upon induction of the SOS response. The plasma membrane is thought to act as a scaffold for EcRecA foci, thereby playing an important role in RecA-dependent homologous recombination. In addition, in vivo and in vitro studies demonstrate that EcRecA binds strongly to the anionic phospholipids. However, there have been almost no data on the association of mycobacterial RecA proteins with the plasma membrane and the effects of membrane components on their function. Here, we show that mycobacterial RecA proteins specifically interact with phosphatidylinositol and cardiolipin among other anionic phospholipids; however, they had no effect on the ability of RecA proteins to bind single-stranded DNA. Interestingly, phosphatidylinositol and cardiolipin impede the DNA-dependent ATPase activity of RecA proteins, although ATP binding is not affected. Furthermore, the ability of RecA proteins to promote DNA strand exchange is not affected by anionic phospholipids. Strikingly, anionic phospholipids suppress the RecA-stimulated autocatalytic cleavage of the LexA repressor. The Mycobacterium smegmatis RecA foci localize to the cell poles during normal growth, and these structures disassemble and reassemble into several foci along the cell after the induction of DNA damage. Taken together, these data support the notion that the interaction of RecA with cardiolipin and phosphatidylinositol, the major anionic phospholipids of the mycobacterial plasma membrane, may be physiologically relevant, as they provide a scaffold for RecA storage and may regulate recombinational DNA repair and the SOS response.